. -Notes >on GIT medicine ' 

Acute Upper GIT Bleeding 

Definition: bleeding proximal to the ligament of Treitz. 

Etiology: Peptic ulcer (Most common) >Mallory-Weiss syndrome > Gastritis, 
duodenitis. Esophagitis > Varices 

Mallory-Weiss syndrome: It is a small longitudinal lesions atthe gastro-esophage.al 
junction. It'occurs after repeated vomiting, and causes a self-limiting bleeding 

■ Clinical picture: Hematemesis Melena: [Tarry black, Offensive, Sticky stool] 

• If severe bleeding -> hypovolemic shock 

Clues in History &. Examination for the cause: 

History: * H/O alcohol intake * Drug H ( NSAIDs, Corticosteroids, anti-coagulants) 
Physical examination: Look for stigmata of chronic liver disease 

o Presence of telangiectasia on the face and lips or mouth suggest hereditary 
telangiectasia which affects all of the GIT & may be the cause of bleeding. 
Management 

* Call for HELP + Stabilize the patient ABC: 
o A~> Give high-concentration Oxygen 
o BO Assess breathing by counting the respiratory rate 
o CO Insert 2 large IV cannula and start infusing fluid and Take blood for: 

K CBC (for base line hemoglobin) 

* Urea and Electrolyte: Urea may be | due to increased protein in the GIT 
from the digested RBC and due to hypovolemia. 

n Blood group and Urgent Cross matching (at least 4 units initially) 

* Clotting Factors [ especially in pts on anticoagulants or with liver disease] 
o Indications for blood transfusion are: SHOCK OR Hemoglobin < lOg/dl 

■ > Identify the source of the bleeding <& Treatment 
o Endoscopy is the investigation of choice because its Diagnostic & Therapeutic 
r>-Gastritis. Duodenitis. Esophagitis. Mallory-Weiss syndrome Conservative 
Endoscopic ^Peptic ulcer + CA p Adrenalin injection 
Rx i U Heater probe or Laser photo coagulation 

Esophageal varices 

1. Endoscopic band ligation or sclerotherapy is the Procedure of choice 

2. Medical treatment: Terlipressin (Vasopressin) Or Octreotide 

3. Sengstaken-Blakemore tube if uncontrolled hemorrhage 

4. Transjugular Intrahepatic Portosystemic Shunt (TIPS) if above measures fail 





.... investigations for- patient with liver diseas 

1. Serum Aminotransaminases ^ glutamic-oxaloacetic transaminase (SGOT) 

* Aspartate ammotransammase (AST) glutamic-pyruvic transaminase (SGPT) 

. Alanine ammotransammase (ALT) serum gnu w 

. Released 6 time the normal is not specific 

• “y bSeSrhepatiticl.hnt raise of > 6 times the normal is gomgwtth 
hepatitic liver disease 

; in muscles md MCs ' 

2 Alkaline Phosphatase 

* The half-life of serum ALP is 7 days. 

3. Albumin . r 

• • Most abundant protein synthesized by liver 

fnlenshife to nfild injury [So if Albuminis | = Chronic Sever liver disease] 

. May be affected by nutrition, GIT and renal losses 
• When reduced edema and ascites ■ 

4. Prothrombin Time . . r _ 

. Except for factor VIII, all blood clotting factors are made only miner. 

. The serum half-lives are shorterthan albumin [hours] so it is the single best 
measure of acute | in hepatic synthetic-function. 

. Normal PT is (11-13 sec) 




5. BiUrubin: Normal bilirubin levels (0.0-1.0 mg/dL) [lmg = ‘l-7-ivimol]. " " 

Bilirubin production and metabolism: 

• Bilirubin is a breakdown .product of heme from dead RBCs. 

. The formation of bilirubin occurs in the spleen and liver. And the bilirubin formed 
is insoluble in water and called (Unconjugated bilirubin). 

. Unconjugated bilirubin binds to albumin to be transported to the liver, where it is 
taken up by hepatocytes where it is conjugated to glucuronic acid to produce 
(Conjugated bilirubin) which is water soluble.. 

* The conjugated bilirubin is excreted into bile which drains into the duodenum and 
passes unchanged through the proximal small bowel. When the conjugated bilirubin 
reaches the distal ileum and colon, it is hydrolyzed to unconjugated bilirubin by 
bacterial-glu.curonidases to form urobilinogen.- About 90% of urobilinogen are 
excreted in feces and are called stercobilinogen. The remaining 10 % of the 

■ urobilinogen is absorbed, and enters the portal venous blood, and is reexcreted by 
the liver. A small fraction escapes hepatic uptake, filters across the renal 
glomerulus, and is excreted in urine and called urobilinogen. 

« So the presence of urobilinogen in urine excludes biliary obstruction as a cause. 

Correlation between the level of the bilirubin and the underlying cause: 

* In hemolysis unconjugated bilirubin level is < 5 mg/dL 

* Bilirubin levels > 20 mg/dL suggest malignant biliary" obstruction. 

Other tests: 

* Gcimma-glutamyl Transpeptidase (GGT) + 5'-Nucleotidase Both are used to 
determines if elevated AXP is due to liver disease 

« GTT is alsq elevated also in Alcoholic pts 





Approach to Pt with jaundice 

MC: Dark urine ,& pale stools & itching indicate cholestasis. Dark urine may; occur if the 
cause if hemolysis.' 

PMHx: Surgery & Anesthesia [halothane], Blood transfusion (hepatitis B or C) 

Family Hx: [Hemolytic anemia, Hemochromatosis, Wilson’s disease, al-Anti-trypsin 
deficiency] 

Social Hx: Alcohol, Risk factors for viral hepatitis [Sexual history (A,B,C), Tattoo, Drug 
abuse], Travel (hepatitis, amoebiasis) ; 

Drug Hx: Anti-TB, Acetaminophen, Oral contraceptive...etc 







■ Liver Cirrhosis 

r 

Definition : A disease of the liver that is characterized by fibrosis, disorg aniz ation of the 
lobular and vascular architecture, and regenerating nodules of hepatocytes. 

Etiology 

• Viral hepatitis (B, C, D) 

• Alcoholic liver disease 

• Primary biliary cirrhosis ♦ Autoimmune _ 

• Genetic: Primary hemochromatosis * Wilson disease * cti-Antitrypsin deficiency 
- CHF (Cardiac cirrhosis) 

« Cryptogenic cirrhosis 10% 

Investigations 

> CBC: Anemia (microcytic due to blood loss). Pancytopenia (hypersplenism). 

> RBS: may show hypoglycemia. 

> Coagulation test: Prolonged PT. 

> Urea and electrolyte: hyponatremia. 

> ABG: hypokalemic alkalosis, hypoxemia (hepatopulmonary syndrome). 

> Blood protein: hypoalbuminemia (albumin level <3.5 g). 

> Liver biopsy is the gold standard for the Dx of cirrhosis, but the Dx is usually made 
on C/P & Other investigations & biopsy is done for difficult cases only 


Mornhologv |—►Macronodular > 3mm Post-hepatitis • 

*—KMicronodular < 3 mm -> Alcoholic + Hemochromatosis 


. Diagnostic tests in liver disease 

Disease 

Diagnostic Test 

Hepatitis A 

Anti-HAVIgM ' 

Hepatitis B 


Acute 

HBsAg and anti-HBc IgM • 

Chronic 

HBsAg and HBeAg and/or HBV DNA 

Hepatitis C 

Anti-HCV and HCV RNA' 

Hepatitis D (delta) 

HBsAg and anti-HDV 

Hepatitis E 

Anti-HEV 

Autoimmune hepatitis 

ANA (Anti-Nuclear Antibodies) t IgG.and biopsy 

Primary biliary cirrhosis 

AMA fAhti-Mitochondrial Antibodvh t IgM levels and biopsy 

Alcoholic liver disease 

History of alcohol intake (IgA may be raised) and biopsy 

a.\ Antitrypsin disease 

Reduced a .i antitrypsin levels 

Wilson disease 

i Seram Ceruloplasmin: t Urinary copper. T Liver copper 

Hemochromatosis 

t Serum ferritin + Genetic test for HFE gene mutations 


-V8 



■ C Tp“^e— f Ascite^whichmay * Spontaneous bacterial peritonitis 
U- Esophageal varices . 

L> Splenomegaly which may -> Pancytopenia 

' 2 Systemic effects r> Hepatic encephalopathy 
-> Hepatorenal syndrome 

Hepatopnlmonary syndrome 
3. Others r> Bleeding tendency 

H> Malnutrition • - 

Hepatocellular carcinoma 

Hepatic Encephalopathy 

Definition: A state of disordered CNS function associated with severe acute or chronrc 
liver disease- may be acute and reversible or chrome and progressive. 

There is a characteristic EEG abnormality which correlate with clinical stage. 

Sage/ a iuptaia of depression, mild confusion, slurred speech, disordered sleep (cycle 
reversal) 

Slave 2: lethargy, moderate confusion, ( . , 

Stave 5- marked confusion, sleeping but arousable, inarticulate speech. 

Stage 4: coma; initially responsive to noxious stimuli, later unresponsive. 

Sign: Flapping tremor are present unless the pt is unconscious. Fetor hepaticus 

P f ‘Mmfof U*r to detoxify agents harmful to CNS e.g. Ammonia, GABA, 
Mercaptan, Fatty ac.ids. 

. Note: Blood ammonia is t but the t doesn’t correlate with clinical status. 
Precipitant factors 

1. GI bleeding (10 0 mL = 1 •4-20 g of protein) 

2. Constipation 

3. High-protein meal 

Treatment 

. Remove precipitants. Reduce blood ammonia by decreasing protein intake _ 

. Lactulose oral (converts NH3 to unabsorbedNH4, produces diarrhea, alters bowel 
flora). In coma, it is give as enema. 

. In refractory cases, add neomycin, metronidazole, or vancomycin. 

. Liver transplantation if indicated. 
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investigations In hematology 

Complete Blood count „ RBC num, Platelet num, Reticulocyte cowit, & Blood 

It includes: Hemoglobin, Hematocrit, V.BC num, M 
indices [MCV, MCH, MCHC] „„ /'PCYV. 

in 100 TiSratout 12 hours until hemodilution occur. 

. It is not affected in acute bleeding except alter abaft 

. '--40-54% 0 = 37 -47% 

. U •. with anemia and t with polycythemia 
Blood indices 

. Blood indices are average numbers 
Mean corpuscular Hb f MCH , £ 

. (t is the amount of Hb per cell = 27 P=- n - 

« Hvpochromia -> M.C.H < 27 P&F-C 
. Hyperchromia -> MCH >32 pg'Ery 

Mean corpuscular volume = MC\ 

. It is the mean volume of one cell. 

„ t in’Macrocytosis (MCV > 100 fL) 

* X in Microcytosis (MCV < 80 ft) 

« N'nrmal in normocytic anemia _\,trwr 

Mean co.-puscul.-u- hemoglobin concentration - 

. I, is the Concentration of Hb >«»» defects in hemoglobin s,-nth=sis 

. The MCHC is similar to MCH as it rene 

Reticulocyte count . * abo ui 120 days, reticulocytes constitute slight y : • 

, Since the lifespan ol circulating crythrocytffs . 

‘than 1 % of circulating red blood cells from lhe marrow. They can be detecte . 

* Reticulocytes are young RBCs nev. . 

. wr and bluer causes ot ReicutacsWs are response 

. Reticulocytosis indicates hemolys.s o. loss o bW i 

to treatment of non. folate, ot E : marrow function) 

. Reticulocvtosis indicates an active ma disorder should be considered. 

. ] f ,he reticulocyte count is lev. a primary m->■ - 
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:ording to WHO criteria anemia is defined as. 

* Hb <13 g/dL in adult male. 

* Hb <12 g/dL in adult females. 

* Hb <11 s/dl in pregnancy —-- 

Anemia 


MCV < 80 

Microcytic Hypochromic 


Iron deficiency anemia 
Thalassemia 
Sideroblastic anemia 
Lead poisoning 


MCV 80-9o 

Dcytic Normochromic 


[ MCV >100 'I 

M^cromdiclfiTerch ro^J . 


Megaloblastic anemia 

Alcoholism 

Malignancy 

Hypothyroidism 

Hemolysis 
Liver dis ease 


-. Infiltration I 

^ Fibrosis 
- Aplastic anemia 
l stimulation: 
o Inflammation 
(Anemia of chronic illness) 

Renal disease _ \ 

Pathophysiology mthropoietic stem cell kinetics and ^'synthesis are 

Hypochromic microcytic.anem * ^ glob i n is impaired. nrnduce nucleic acid : and so 

normal, but cytoplasmic s^hesisof h^ precursors cannot ^ abno rmally 

Macrocytic Hyperchromic anemt . £ -• ma turaiion proceeds, re. . = 

nuclear maturation is arrested. A - rnoroholoev but too 

larne cells. . .. here RBCs are generally normal mmorphoi _ 

Normocytic Normochromic anemia, 
lev. are produced. 





Iron deficiency anemia 

Epidemiology h most common cause is GIT Bleeding. 

. in men & postmenopausal women th 

Iron metabolism + ^ men0 p ausa i $ = 1 mg 

Iron daily requirement 

O Ferrous iron (Fep is more*■ ™*fIJ a5Corb , c acid) & l by tannaiesi m tea. 
o ■ Absorption is t by acids (g ferritin in liver &bone marrow 

. Iron is transported by 
. In iron I anemia iron stores f 

£< 'd°Clu-onioblood loss ■» orr ^J^l^cLeror, ulcer) 

. Peptic ulcer (pts on MS AID or Steroid). 

- IBD 

* C-A stomach, colon. 

-=>• Menstruation 

-» Urinary tract no -absorbable fonn]. 

. f Intake: Pt not eating meat, [vegetarian pt eat non but 

. Malabsorption: 

, f Gastric acid: Post-gastrectomy 
, Small intestinal disease e.g. Ce ^ c 
. t Demand: in children, pregnancy and lactat 

Clinical features _-* Fatigue = Tiredness = Lasslmt 

_^Headache 

[-* C]nS U Lightheadedness & Fainting 

Symptoms of anemia[| 0ill . __► Dvspnea on exertion 

« Symp of CHF. ELE 
. Angina • . 

: Skin and mucous membranes 5 o ^h I j^”°<t > SdLl' 

: Palmar creases pallor [jiemogloband angular cheilitis. 

" Ko 0 i,omfhS°;f 'ntpfte fmgemails. [in Ch.-iron decency anenua] 
i Tachycardia and systolic ejection murmur 


t.F. Alkrekshi 




Investigations . . v 

> CBC (Microcytic Hypochromic anem )■ . 

♦ i Hb, | Hct, | RBCs count. MPH < ?7 pg (hypochromic). 

The MCV <80 fl (microcytic), &MC.H<_/ P= wp 
. t Platelet count suggests bleeding as a cause^ anisocyt0 sis ■ 

. High RDW (Red Cell und Transferrin 

> Iron studies: Serum iron, transferrin saturaUon (U 

saturation 

1. Serum ferritin is low: 

: fgtttt&m-****-**” 

4. Transferrin saturation is the ratio 160/ [normally > 30%] 

. In Fe-deficiency it is & Lower GT endoscopy. 

• • > Investigations for the etiology: As stool analy PP 


Management 

1. Co meet underlying disorders 

" given 3 tunes/day. 

. Ferrous sulphate tablet contains 60 mg ot Clemen 

. SE: Black stool. Diarrhea, Constipation h>mno1n hiuhas retHSlgdJa 

. Treatment is eontin jietyBOjnontln rftothehem__ ; ; 

normal to replenishlronjlam , is in pts w ho are unable to 

3. Parenteral preparations (tM oi I ) r C o nt i nu ing severe blood loss. 

tolerate oral therapy ^itivityiekoticms.CanaphyltcasV 

, Parenteral route is absociateun p ■ < iro f anemia. 

. Parenteral route- does notTea ° ™ 1M bv Z -techiuque [SE: Painful & 
. Preparations’^Iron soibitol a he nf infection] 
causes brown skin discoloration at site of mjectionj 

4. Blood transfusion: or to prepare the patient for surgery.' 

t 

. c. -In pt with heart failure give packed RBC. , 

. Monitoring response to iron therapy: ^ after starting treatment. 

1. Reticulocytosis starts on ^rd day cvp^s^ 

2. Hemoglobin rises by rate of lg P ei ^ ' mon thi 
' 3, Normalization of die hemoglobin level (1 month, 

4, Repletion of iron cause of anemia. .. 

if the pi is not responding look tor ar 



Metaboli 


Megaloblastic Ane: 


Definition : A grout) of anemias cansed 


^ Av deficiency of BigorFolicapfL-— 


Vit B 12 ___h 

I. . Requirements: 1 micro gm Id. 

.A: Sources : Animal sources 
♦ Absorption: Ileum - 1 

. Store: 3-5 mg in liver can supE lxjorAM 

1. I Intake: rare & occurs ^vegetarians. 

2. | Intrinsic factor: Pernicious anemia j 
g • (most common cause ) 

s 3 Intestinal disease: 

6 - Ileal disease e.g. Crohn’s disease 

» Bacterial overgrowth syndrome 

■ Diphyllobothrium latum. _ _-—- 

Note on absorption of Vit'BUTParietd cel 
. . . , - .-ii. ru. -N On reach.] 


—i— A Folic acid ___ 

""h RequirementsT50 micro gm/d 
. Sources: Animal and Vegetables. 

. Absorption: duodenum and Jejunum | 

S-15pig, can supply for months^ 
• 2. Intestinal disease e.g. Celiac disease . 

1-3; -j demand-(pregnar.cy).-.- - 

4. Drugs: 

a. Phenytoin 

b. Methotrexate 

c Axathioprine_____ 


Note on absorption of Vit B A terminal ileum the Bu - intrinsic 

which combines with Vit. B,j. ( 0"g ) ° bsoIp tion Vit, B u binds to 
factor complex where it is absorbed -» atter absorp 
transcobolamin II to be transported to tissues.. 

Clinical Picture 

> Symptoms & signs of anemia ^ deficiency: 

> Neurological manifestations occui ^ f column + Pyramidal tracts. 

. . Subacute combined degeneration 1 madness), optic atrophy 

. . Cerebral: dementia, psychosis (megalobiasu 

. Peripheral neuropathy 


Investigations 


* CBC: (Macrocytic, Hyperchromic) 

O 1 Hb. Hot. & RBC 

a MCV >100 (macrocytic tgemia (, blo mbocytopenia) may occur . 

. Peripheral blood film: intramedullary haemolysts 

* Lab:t Serum bilirubin & l LD nfRp d cells folate. 

* Folate deficiency Dx: measurement R { ls & vit Bp_ serum levels 

. Vit Bi 2 deficiency Dx: TMethylmalonic: aa ^tinal function to find 

■ Schilling test: it tests for the presence of mmnstcj^ ^ ^ j M . to.saturate 

out the cause of vitamm.Bn dc f cie M dioact ; v e material, normal person secrete 
' stores then give B orally labeled wi ‘ anemia (no intrinsic factor will no ■ 

radioactive B l; rn urirre but Ft waft t. 

absorb VitB, ; . If intrinsic factor the pt wiU ab=oro 

Treatment^ IM Hydroxycobolamme. 

2. Folate deficiency: Oral folic acid. 



Hemolytic anemia 


Overview 

. Hemolysis = RBC life < 12 > ^ to when it fails to compensate 

. BM can t production of RBC by » um 9 . 


Physiology) of red cell destruction 


Extravascular hemolysis ' removed by macrophages of the 

= In Extravascular hemolysis T JHpCgCl Splenomegaly. 

reticuloendothelial.system mai y ^ P janBttce.-. 

“ Breakdown ofHb ^ tunconjugated]"J kofpigmen t stones. 

o The t bilirubin will be excreted y urine Urobilinogen [not bilirubin] 

► Intravascular hemolysis fragmentation of RBC within in the circulation, 

o Intravascular destruction indicates and they from a complex 

o Hb released bind to proteins called H P § Hapt0 gldhki level is Decreased. 

rp.mnved bv the live r, so in hemolytic anemia Hap ^ hemoglobin is filtered m the 
o When the binding capacity of haptoglobl ' ^Hemosidermuna After 

kidney and converted to hemosttierm urine. 

Hemoglobinuria (hemoglobin 


Clinical picture 


Congenital 
Membrane defects 

1. Spherocytosis 

2. Elliptocytosis 

Hemoglobinopathies 

1. Sickle cell disease 

2. Thalassemia 

Red cell enzyme defects 

1. G6PD deficiency 

2. Pyruvate kinase deficicnc 


■ Anemia 
r Jaundice 
- Splenomegaly 


)lvtic anemias 


V Infections: EBV. Mycoplasma 

V Systemic lupus erythematosus SLE 
3 . Chronic lymphocytic leukemia CLL 

L°MRmmgio P athic hemolytic anemia 

2. Prosthetic heart valve 
3 Drua- or toxin-induced 



Potassium disorders 

„ m rosisHypolcalemial^SisHyperkalemia] 

Regulation of potassium metabolism 

[ ExSon^toy [Aldesterone acts on the collecting-duct it t ^ reabsorpt 

. K^sHf^aCTOsstke cell membrane (affected by 3,factors): 

1. Insulin -> t sdift ^ ^ o ce , . S T • t0 c6 fr s . 

2. Pz-Adrenergicagomste^tstoft -, 

I l_---:- Tllvp erkalemia—-mtFr 1 

• Hypokalemia _____ -r—- 7 —-tTMGTI^ intake G TutravenonsK— -, 

s 1 


Hy pokalemia __—-—— 

GIT loss -> Vomiting OR D iardiea_ 
Renal loss ' 

* Diuretics (Thiazide, Furosemidej 

* | Aldesterone 

* f Corticosteroids 


\ Shift into the c'ejls 
I * Metabolic alkalosis 


Renat retention 
. Renal failure 
♦ Hypoaldosteronism: 

1. Adrenal disease 
i 2 ACE inhibitors 

• 3_ T piranolactone_ 

T§ffTout of cells 
1 • Metabolic acidosis. 


hency (DKA) 


C'P\ Muscle weakness, Constipa 
i Arrhythmia [AF& VF] 

• | f Digitalis toxicity ' _ _ 

. lx j Seruin K’ levels, 

1 ECG: U wave. 


T Muscle weakness 
I Arrhythmia [VF] 


7>^ !ef »^^:C^|rbaP f&eteareE 


. K" levels, and ECG: 
Widening of the QRS 

Tall T waves _. 

<0Q TSeCbelow 


lament Hypelkll^^ff x ^MDhere are ECG changes; repeated every 10 to 
Give 10 ml 10% calcium gluconate if ^ ^ - t s j abilizes the myocardium 

20 mins until ECG normalizes: It doe.nt 1. £ l shifo ^ into ce Us 


20 mins until ECG normalizes: It doesnU - K* into cell 

■ Give 50% dextrose 50 ml + l intracellular shift of K“ 

Sodium bicarbonate G ts ™P?S encour aaes renal excretion. 

. Furosemide combined with hydrati ~ d from gut 

. Calcium resonium oral or mdtally. It^K excietio 

Hvperkalemia - renal failure dia jsis 


51 





. ■ Calcium disorders 

^ .... l ” x 
vitamin D, and c alc i to nin- . k t incre ase calcium levels, t 


o Dfiloitonin decreases calciunmlevels^-- 

p ^CLUSjft —^ 

Wypncalcemia -- 

li.Typeipar^CTifnTPrim^OR TertS^ 1 

3. Vff dS Intake ORinereased fonnation: 
granulomatous disease: sarcoidosis 

4. Thiazide ____ 

-- : --- CUnicaileaturfy 

!---:--" nSvcocalcemi 

1. Hypoparathyroidism 

2. Vit D deficiency ' 

1 3 Renal failure 

' ca 


o 5v-^ t, • 

*% 

kJM 


- . — 

, i Polyuria & Polydepsia 
I Arrhythmias 
i Dehydration 


Carpal-pedal spasm •! 

I Tetany may -» Latymgospasm \ 

Dehydration . , L - irp . \ 

GIT: * Constipation -Pancreatitis | si<m - J&gp* ^ ^ 

Renal: • Stones • Nephrocalc.nosis | s ; g „ UmM ! 

, “p i prolon ged QT inter val--- : -' 

_.1 U t 'e l o\ --- lL ' ^ 

■Management of Hypercalcemia q0 1 

. .'Rehydrate- patient with iv M salme ( - J. N H infusion and add frup^ e 
. Diuretic s: once patient is rehydrated a fall in plasma Car - 

. Bisphosphonates inhibit osteoclast activity thereo. 

[e.g. Pamidronate, or Zolendronate] 

T Calcitonin . „ - A- an d malianancies 

. Steroids: Most effective, in sarcotdost and b - 

. If the. pt has renal failure constdet dials s = 


V 


u 




’ ah 5 Ce/ S 


.? y 


K ^a sMih 


f cy<c y e-r A. u\ yvv 4 ^U 6 ' tui/; /o£n/ i°jC 
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Acute complicatioi 


Ideations of Df 


Diabetic Ketoacidosis & Hyperosmolar Hyperglycemic state 

• DKA is seen mainly type 1 DM “Am A*'AstiwHsuUndeficiency, volun 

* Both disorders are associated with absolute or re 

depletion, and altered ment al status. _._ _ ___ 

| Laboratory " ZhangesinB^^Jp^- - 1 


DKA 

Glucose _| 250-600- 

Sodium ^ LUIuSll—- 

Potassium _ Normal orj 

Chloride • rNo rmal—_ 

Phosphate _--— 

Osmolality (mOsm/ml) j00-^20 
Plasma ketones i AAlA 

Arterial pH 
Arterial Pco 2 ' 


HHS _ 

I 6Q0-12Q0 
135-145 

Normal _ 

Normal 

Normal. _ 

" 330-380 
1 Normal or Sh; 

T>T3 


Diabetic ketoacidosis 

Etiology. DKA results from severe insu 

Causes • 

1. Inadequate insulin administration 


lin deficiency wit 


2. Infection (pneumonia, u n : 

3. Infarction (cerebral, coronary, r 

4. Surgery' 

5. Druus (cocaine) 


roenteritis. sepsis j 
lesenteric. peripheral) 


Clinical feature 

‘Polyuria. Polydepsia, & weight loss. . - 

• Anorexia, nausea, vomiting, and abdominal pain. 

• Vital signs: T HR, 1 BP, f - Fevei , g | ea ^ ■ 

• Kussmaul respirations and an acetone odor 

• Altered mental function, or even Qoma. 

•• i-pinsis (B-hvdroxybutyrate. & acetoacetate), and 
Investigations: reveals hyperglycemia, 

metabolic acidosis (arterial pH 6.8-7.3 • potassium at presentation may be 

. Despite a total-body potassium deficit, tn f 

normal or mildly high as a result of acidosis. 

* Leukocytosis is common. consequence of hyperglycemia. 

♦ The-measured serum sodium is reduced as a Q 
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Qua/ -f ■ , 


Management of DKA -—--—- 

Tconfirm diagnosis (pksi^a^teS^S^™ 11 ^ketone, metabol 

2. Admit to hospital. 

3. Initial assessment: Semm Urea & Electrolytes v 

4. Replacement - 4 AJ\ A) , 

| a. Fluids: Uy $/j 

. 0.9% saline (NaCl) I.V ^ ' Qua/ 

o 1 liter over 30 minutes ' ^ y_//^ #' -fCff 

o 1 liter over 1 hr ^ J 

o 1 liter over 2 hrs 
o 1 liter over next 4 hrs 
* When blood glucose 270 mg/dl _ 

o Switch to 5% dextrose, 1 liter foully 
. Typical requirement is 6 liters in first 2 s. 
b. Electrolyte (K): n f i v. fluid as follows: 

. . Potassium chloride should be adde o 5 5 0rnrxi O l/L). 

| o 20ramol if plasma potassium is normal (p. • x g 


fuc<-M 


40mmol in hypokalaefnia (<3.5mmol/E). 
none in hyperkalaemia (>5.Ommol/L). 


H is 6.9 or less. 


insulin until the 


I c. Sodium bicarbonate (1 .4%): may be given if arterial p • | 

| f Vo unitfslhll mfulaT50 .ml 0.9% salme LV. viamfus.on pump j 

I l ! 

j • ' ; 

| potassium is corrected to > 3.3 mmol/L 

7. Monitoring: 

; . Measure capillary glucose every l-— 1 ; a vgQ everv 4 h for first 24 h. 

: . Measure electrolytes (especially KV, b ic«bo^)^A^ - H h. 

1 . BP, pulse, respirations, mental status, and fluid intake Aoutp 

1 6. Investigate for the cause. as atien t is eating. 

I 7. Administer intermediate or long-acting insulin iniection. --- 

j Allow for overlap in insulin mfusio aj^^- 

Complications of DKA * ^ children, associated with rapi 

1. Cerebral edema [it has high mortal ty, d is Rx with mannitol] 

■ . reduction of blood glucose and use of bicarbonate, 

2. Acute respiratory distress syndrome 

3. Thromboembolism . , r , rp \ 

4. Disseminated intravascular coagula i 

■ 5. Acute circulators'failure 

[overallmonalitN' is 10%. but it exceeds 20% in older patients. 



,, / ,, <pt£/ 

u ^ - C *' JJ"- 
Hyperglycemic Hyperosmolar State 

• Relative insulin deficiency and inadequatejliid wtum^d^ietion. 

• Hyperglycemia -> osmotic diuresis -> profound m , wr sepsis. 

• HHS is often precipitated by a serious, concurrent 1 ness s^^ ^ insulin secretion 

• Hyperketonaemia does not develop because these p liver from producing 

to suppress lipolysis and ketogenesis, but not enough to prevent the liver P 

glucose. 

“fySpns an elderly individual with polyuria, thirst, weight loss 0 i level of 

•SiymptcurL^of nausea, vomiting, and abdominal pain and the Knssmaul respirations 
characteristic of DfCA are ABSENT. 

In vestigation (see table above) . found- however, a small 

• In contrast to DKA, aetdosis and fatonemia are not “ U ^ Y oocur from 

anion gap may be due to lactic acidosts, and moderate hetonuna may 

starvation. • . 

• The measured serum sodium is normal 01 s lg i Y 


Treatment i 

.-The precipitating problem s ^ 0 ^ be b S ° U ^he dose of insulin, because the pts an 
* The management is similar to DKA but ria 
more sensitive to insulin. ^ ^ J Q (/ 7 ' 


Prognosis 

* High mortality rate (40%) due to the pu 
diseases in these pts. 


5 of other disease su 


;h as ischemic heart 
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ABG (Arterial blood gas) 


f"''fSin"ai-blood gas (ABO) test measures the acidity W and the ie^cf otcygua andcarbcm 
dioxide in the arterial blood. The usual site is radial artery, and Allen test should be done before 

. m bod^fsTo^nuaUy producing, acid as a byproduct of metabolism And pH must be 
maintained in a narrow range for normal enzymatic activity. This narrow rang P 
maintained by buffers. . , . , „ . - „ 

• There are manv buffers that help prevent sudden changes m t e m race u rarbonic acid- 

bicarbonate, phosphate, hemoglobin). The most important buffer system m is the carbonic acid 

bicarbonate system H 20 +C 02 < - > H 2 C 03 <->HC 03 -t-H r^ocihlp tn regulate it 

. The bicarbonate system is used to regulate the whole-body ecau se 1 1 T . hv the bums 
at two different sliest HCOs is regulated by the kidneys and COs is regulated by thelungs. 

• CO 2 is an acid while HCOs is an alkali. ilfftn.S nr 

• Acidosis is due to gain of acid or loss of alkali; causes may be me a o ic ( metabolic 

respiratory (| PCOe).Alkalesis is due to loss of acid or addmon 2 of base and is e.ther metaboltc 
(t serum HCOs) or respiratory (|P CO 2 ). . 

• Compensation: to limit the change in pH, -metabolic disor er^ e\o ‘e kidnevs takes 

compensatory response in ventilation; compensation to respirator, isor . 

days P But the body never overcompensates, for e.g. tckbeconw^' ^ 

there is respiratory compensation the pH will return towards normal but vwli not oversnoot 

>7.4. 


Indications for ABG: 

I- Respiratory Diseases 

1. Severe pneumonia 

2. Status Asthmatics 

3. Acute bronchiolitis 

4. Respiratory failure 

II- Cardiac Diseases -9 Severe HF 

III- Metabolic Diseases (Electrolytes) 

1. Renal Failure 
.2. DKA 


Il'-Poisoning A Salicylates 



l. Look at pH. This tells vou the primary acid-base abnormality. The body necei 

: “rmtelnerial carbon diosude tension «Paco : , and standard bicarbonate to find out 
if this is a respiratory or metabolic problem 
3 Measure the anion gap in any metabolic acidosis 





Metabolic acidosis 

The low HCOs results from the addition ofacids (organic or inorganic) or loss of HC0 3 . 

Anion gap = Na 4 -(ClMHC0 3 ) = (normally <12.mmol/L) _ t 

Investigations: Diagnosis may be made by measuring B-UM, creatinine, g UCOi -- ac a e_ b 

ketones, and serum osmolality and obtaining a toxic screen. ' . , 

Clinical features: hyperventilation, cardiovascular collapse, and I level ot conscious ss 
Treatment • 

• Always correct the underlying disturbance 

* Na-bicarbonate 


Metabolic alkalosis 

* May occur in hyperaldosteronism due increased H secretion 
Treatment 

- Rx underlying cause . •*» 

■> Severe alkalosis may require addition of acidifying agents such as 1 a . , or ac 
Respiratory acidosis 

Treatment: Rx underlying respiratory cause 

Respiratory Alkalosis 

Clinical feature are those of hypocalcemia due to shift o.f calcium from ionized actne torm 
ionized non-active form clinical picture ol hypocalcemia. 

Treatment 

* Rx underlying respiratory cause . 

* In psychogenic cases, sedation or a rebreathing bag may be require l 
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Status Epileptic 


Definition : it is a prolonged seizure [ > 3U 
return to baseline consciousness. 

Etiology Anticonvulsant noncomplianc 


30 -minute] or repetitive seizures witn 


Etiology-’ Anticonvulsant noncomp. «, P i eC trolvte 

L Same causes of seizure [especially hypoglycemia & electrolyte 
disorders] 

fS, Breathing, & Circulation and once IV 

50 mL 50% dextrose in water, 100 mg r^* Ca «). p u i se oximetry, 

> Send Investigations |> TeVcSdnine & CBC, ESR, Toxicology screen. 

■ ^ MerEEGand brain imaging until the pt is sBbrtee . 

If pt is has fever or xneningesm signs LP ££ no 

contraindications] 

> Treatment ' U _ . [Additional em«rg^r>cy drug therapy may n 

‘ I" diazepam or lorazepam: j | 

* Diazepam is given IV or rectal!y 12 _J 1 . A——--~-—- " ' 

* Lorazepam is given IV ^Insures continuing 






Raised intracranial pressure 


Definition: 

Causes = Differential diagnosis: 

1 Head trauma t> Epidural hematoma 

4 Subdural hematoma . 

3. Intracerebral hemorrhage or Subarachnoid hemorrhage. 

4. Infection (Meningitis) 

5. Idiopathic [Pseudotumor cerebri] 


Clinical presentation coughinz & bending forward) 

. -Headache (worse upon awakening & T GOU = n - 
• 'Nausea, vomiting. 

Papilledema ->■ blurred vision 


rapiucuctua. /■ uiuuvu .. ^ rd , ., 

Diplopia due to 6 th CN nerve or a L P a _C>- /^u eV ne-Stoke5 respiration 
Cushing Triad: Bradycardia + Hypertension + Cheyne 
I level of consciousness & coma 
I TCP can lead to I-Temiation syndromes which are: 

- Subfalcine herniation : Medial cortex moves under 
the midline falx- obstructs anterior cerebral arten. 

r Uncal herniation'. Uncus displaced through 

tentorium, compressing 3 f CN [ipsilatera ]. ■' P u ^ 
the cerebral peduncle -> Contralateral hemiparesis 

> Tonsiller herniation: Cerebellar tonsils displaced 
into the foramen'magnum causing medullar, 
compression -N cardiorespiratory arrest. 





False localizing signs[dysfunction distant from the expected anatomical site] . 
• Pupillary dilatation (ipsilateral to lesion) 

». Hemiparesis (ipsilateral to lesion) 

, 6th cranial nerve lesion (unilateral or bilateral) 


Treatment 

1. Elevate head of the bed 

2. Mannitol 

3. Glucocorticoids—dexamethasone 

4. Hyperventilation—to PaCO? 30-35 mmHg 

5. Sedation {e.g.. morphine, propofol, or midazolam) 


^#4. — I -^'4 
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Meningitis 

Definition-. An acute infection of the meninges 
Epidemiology 

Commonest in pediatric age but may occur at any age. 

• Gender: Males = Females. 

Risk factors 

Infection at any part in the body [pneumonia, sinusitis, otitis media] 
impaired immunity (Alcoholism, Diabetes, HIV) 

* Splenectomy 

Head trauma and neurosurgery 
Etiology 

• Viral infection is the most common cause of meningitis, [e.g. EBV, HS, HZ] 
Streptococcus pneumonia [most common bacterial cause in adults] • 

‘ me mngitides [2 nd most common bacterial cause] 

■ * H. Influenza 

* Tuberculosis 

In Pediatrics [E. coll, Group B streptococci, Listeria monocytogenes] 

Clinical features \ 

• Headache \ 

• Photophobia 1 

Constitutional symptoms: Fever, malaise, anorexia. 

Nuchal rigidity (Stiff neck) : neck resists passive flexion. 

• Signs of Meningeal irritation: . 

o Kernig's sign: pt in supine position and with hip & knee are flexed: on 
passive extension of the knee will -> spasm hamstring ms 
Q DrudzinskVs sign: with pt in the supine position: on passive flexion of the 
neck will -> spontaneous flpxion of the hips and knees. 
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Investigation 

Lumbar puncture with CSF analysis if no contraindications are present 


(— • • ■ .. CSF analysis 1 


Bacterial 

Viral 

TB meningitis 

Appearance 

Turbid 

Clear 

Clear 

Cells (per mm J ) 

>2000 

>500 

> 1000 

Main cell type 

Neutrophil 

Lymphocyte 

Lymphocyte 

Glucose (mMl 

Very low 

Normal 

Low 

Protein (g/L) 

tit 

Normal or | 

ttt 

Other tests 

Gram stain 
Bacterial antigen 

PCR 

Ziehl-Neelsen 

Fluorescent test PCR 


Treatment 
• Bacterial meningitis: 

Empirical with: IV 3 rd generation cephalosporins + Vancomycin OR Rifampicin 
•if \<R\v^° there is purpuric rash [meningococcal]: IV Benzylpenicillin 

i 'yb ^RcW^.t^Dexamethasone should be given 20 minutes before antibiotics to prevent the 
'r \ \ i\ c £ e> ' ! ' ' development of adhesion and therefore hvdrocephalus. 

o:_• , , - - , ' 
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c Rifampin prophylaxis for close contacts of pts with meningococcal disease, 
j * Viral meningitis: self-limiting & treatment is supportive- 
h * TB meningitis: Anti- TB + Corticosteroids ■ -■ 

<* Hydrocephalus 

• Epilepsy 

*’ Septicemia . . 

• Deafness in children is associated with H. influenza infection [f by giving 

corticosteroid to children] _______ 


Idiopathic Benign Intracranial Hypertension (Pseudotumor Cerebri) 
Etiology: Idiopathic but may be due to j in CSF reabsorption by the arachnoid vill 
Epidemiology': Middle, age Obese Female. 

Associations: OCP, Steroids withdrawal Adisoms disease, Vit A, VitD. Tetracycline. 
Clinical feature: As above 

Investigation: It is the diagnosis, of.exclusion [CT & MRI of the brain shows no ma^s 
and no dilatation of ventricles ] CSF is normal except for increased pressure. 

Treatment: Wight reduction Acetazolamide or therapeutic Lumbar Puncture. 
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Subarachnoid Hemorrhage (SAH) 

Definition: An acute hemorrhage into the; subarachnoid space (where intracranial 
vessels are. present) 


Epidemiology 

* Gender: 2> $ . 

* Age > 20 yrs 


Etiology 
> Aneurysms: 



space 

Subarachnoia 


o Congenital Berry aneurysms (Saccular aneurysm) are most common and most 


common site is junction of posterior communicating Sc internal carotid arteries 
Risk factors for aneurysm: -Old age ♦ Atherosclerosis * -eve family history 
* Adult polvcvstic kidnev ; disease (APCKD) * Ehlers-Danlos syndrome 


Ateriovenous malformation 


Clinical features: Any of the following: 

• Sudden onset of Severe explosive (Thunderclap) headache - Vomiting . 

° . lYIeningism: meningitis signs but not due to meningitis [Neck stiffness. 

Photophobia] develop after 3-12 hours 
a Loss of consciousness [coma] OR Epilepsy 

° ' Accumulation of blood -A intracerebral hematoma AHemiparesis 

• Aneurysm of the posterior communicating artery A 3 rd CN palsy 

Investigations 

* Immediate head non-contrashCT 

« If CT is negative A Immediate LP : shows RBCs or Xanthochromia [yellowish 
CSF due tobreakdown of RBCs it occurs 6 hrs after the onset of headache] 

® Angiography should be performed once SAH is confirmed. 

* ECG: may show ST segment depression • 

Treatment 

® Calcium channel blockers (Ninaodipine) is given acutely to prevent spasm 
« Treat headache with paracetamol and codeine. Don't treat hypertension if present 

* Treat jTCP if present and givjje Seizure prophylaxis, 

* Call neurosurgery: treatment dither open clipping or endovascular coiling 
Prognosis: Immediate mortality about 3 (Bo. Re-bleed rate is about 40°6 in first 4 wks 


Miscellaneous 

r CSF Analysis 

indications 

1-Diagnostic 

Suspicion 'of meningitis: t cells and pr 
Suspicion of subarachnoid hemorrhage: Clear blc 
* A ul 1 Ilain-Barr6 syndrome: Only elevated proteins 
0 ‘ Multl P Ie sclerosis: Oligocloncal bands 
^-inerapeutic 

Jhf rapeuticreIie l' 0 f’P se udotum or cerebri 
Contra^odicat 5f aneSthetiC> chemotherapy Methotrexate 

•Infected skin oyer the needle entry site 
Increased intracranial pressure, including papilledema 
Low platelets or Coagulation problem 
* Brain abscess 
c - Uncooperative pt • 


proteins 

Clear blood or Xanthochromia 


ALL] 
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Coma 


' unable to m WhlCh & Pt 3S unres P onsive t0 environmental stimuli and 

mmunicate in any manner. - • ■ ■ 

Etiology 

1- Metaboho^ Systemic failure: Respiratory, Liver, Renal, Hypothyroidism 

M [Hypoglycemia, DKA, Hyperglycemic Hyperosmolar comal 
H - Y P° °5 hypernatremia. Acidosis, Hypothemiia 
^ Thiamin deficiency [Wernicke’s encephalopathy] 

2- Trauma ^ Drugs & Toxins: Opioids, Aicohol, Orgnaophosphate 

3- Tumor 

S fnfTi° n: b e T sWs > Encephalitis. Brain abscess. Generalized sepsis 
- infarction: Cerebral, Brainstem, SAH 
Approach to pt ' 

History Any complains before the coma [e.g. headache neck stiffness] 
p 1MH about any systemic disease. [Resp. CVS. Renal Endo) 

T. Drug history •• ‘ 

examination p Assess for Glasgow-coma scale 

Pupils t> Pin-point : * Pontine hemorrhage ♦ Opiates overdose 
| * Organophosphate- poisoning 

Treatment - ABC ' 4>Large nonreactive : * CN III palsy * Barbiturate overdose 

DeiLiitivp^ 83 ^ 0X>gen ,/~ mL d0% dextrose “ 100 mg thiamine -0.4 ms Naloxone 
idhilPAPLireatment wil l depend on the cause 


andHiara^m 611 ^^PhaRpathy; .a condition occurs in ch. alcoholics due to Thiamin def 
L rizecl b - v ~ horizontal nystagmus - ophthalmoplegia (due to weakness of 
rp , . re ex Taocular muscles) -f cerebellar ataxia -r mental impairment 

mere is also psychosis it is called Wernicke-Korsakoff syndrome 


on ine hemorrhages: hemorrhage occurring in the pons,.-typically in 
B peitensive pts it causes deep coma with quadriplegia usually occurs over a 
gw minutes. Pupils are pin-point" (1mm) pupils and react to light. Death often 
curs wit m a few hours, but small hemorrhages are compatible with survival. 
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Organophosphate poisoning 

accumuIa *°o of 

?IZ1 m T tfesmon s [SLUDGE] ' 

• Muscle Cramps™ 3 ' 1011 ■ Urmatlon -De f=cation -GIT:.nausea vomiting • Eye: miosis. 

: Sn^ : sitp^ur ion ' Respiratoiy depression ' ■ 

Treatment 

• M c^es'of infesti^rTT 11 ” 8 ,^ SUrfkCeS witb soa P and w «er and, 

; Atcopir/vr^ptoLf' 3ntam ~*on activated charcoal , 

PrahdoMme IV to break the bond between organophosphate & cholinesterase enz 
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Emphysema 

Bronchiectasis 

ii.J 5 

Permanent destruction 
of alveolar wall 

Permanent destruction 
&• dilation.of bronchi _ 

Group of Jis 
charaeteri'/ei. 
in the*. 

Smoking 

Acquired infection |TB] • 
or Genetic | Cystic fihro | 

Idiopathic. Si 
Pneumocunii 

Wheeze i- Dyspnea .-i: 
Cough 

Cough productive of 
large amount ofsputum 

Exertional d\ 
dry cough 

Obstructive 

Obstructive 

jlesiricliw 

Hyperin Hated chest 

Hyperinflatcd chest 

Reticlilonodti 

CT scan 

CT scan 

t T semt 

s0-'zzz'.zm 

type i 1 

Typc'l' 

Stop smoking i- 
Bronchodilator 

Physiotherapy -i 
Bronehodilaif'M- 
Antibiotic -i Mucolvtic 

C ’orticoslernh 





